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Abstract of JP2002025030 
PROBLEM TO BE SOLVED: To provide a 
perpendicular magnetic recording medium less 
liable to generate noise and having high 
performance by controlling the orientation and 
grain diameter of the perpendicular magnetic 
recording medium obtained by forming a soft 
magnetic film and a magnetic film on a 
substrate. 

SOLUTION: The perpendicular magnetic 
recording medium has a soft magnetic film 2 
formed on a substrate 1 directly or by way of 
another layer and a magnetic film 4 formed on 
the soft magnetic film by way of a grain 
diameter and orientation controlling film 3. 
Each of the controlling film 3 and the magnetic 
layer 4 comprises crystal grains grown in a 
columnar form with respect to the surface of 
the substrate 1 and grain boundary layers 
surrounding the lateral faces of the crystal 
grains, and the grain diameter and grain 
diameter distribution of at least the controlling 
film 3 out of the controlling film and the 
magnetic layer 4 and the width of the grain 
boundary layers in the film 3 are controlled by 
regulating the content of one or more 
compounds selected from the oxides, nitrides 
and borides of the groups l-IV elements of the 
periodic table in the film. 




Data supplied from the esp@cenet database - Worldwide 



Vittrv//vl Asnaranpt r.om/textdoc?DR=RPODOC&IDX=JP2002025030 



3/16/04 



(19)B#B#iW (JP) 



(ll)*tttBHaWS# 

^^2002-25030 
(P2002 -25030A) 
(43)4«BH ¥#14^1 fl25B (2002. 1.25) 



(51)Inta.' 
G11B 5/65 
5/667 
5/738 
5/851 



F 1 

G 1 1 B 5/65 
5/667 
5/738 
5/851 



f^3-r(##) 

6D0 0 6 
5D1 1 2 



»3fcBWft23 OL (£12H) 



(21)fflSS»# 


491^000-210701 ( P2O00 -210701) 


(71) ffiSBA 


000005108 










(22)fflKB 


¥J*12*P7J|6B(2000.7.6) 




3JDSCfmtfflK#H«tf-&lHTB 6#ffi 






(71) USA 


000005810 








BftVir-fc;M*5te*f: 








*BtJff**1&a* 1TB 1 «88« 






(72)»S9# 










3^1«»B±*A**»"r-tTBl#l# <* 








St^ttBftfittW BttWftWrt 






(74)ftSA 


100068504 



















(54) [iewcD«#] mmmssBmm»k*^m^^rmsftsmmm 



(57) [^#>j] 

IR3 *^Lr«?J«SixeaittJ»4S:#-rsSiff?K«Eja 
ifttfcot, IMB*«ttK-t^»*^*:ttff • BAM 

tt. m&g • b amme 3 *$ j: um&m 4©'>ft<it) 

J: o-CfgJ» Lfcfiitt««Eft«tft^ 




2-<ft«tiK 3 -laa • KAftj»« 4 -miff 



(2) 



2002-25030 



1 

«B**5Htrift»*-«ll***u tttt«-Effl»J«R 

V«0>IMb4fc, *fb4fr. I»W<H11^ 
[MM 2] flNEttS • EfltflfMW** *fbtt* £>3 

siioijtt^ *s*t* mmm&m i - vs^snb 
-es> s« i <Dm&i&ftti* 6 5-98 mm% t . mn&& 20 

t>, ja»#** i ~~vm<omt®>, mem, mitmwp 

ft< t fc 1 1*^*5* 2 7 0-1 5fifi 

%-e*>^>iS*^ l tcEtt^SiffBW&Efttttt. 

m&&G-rz>&tikVo*K iwk^^uh (C0304) -cfe 

2*fctt3KE*oSim«E»&f*o 
*ric»-C*>*iMb«*K mt^^h (CoO) , 8Mb 

mum* ttttmt- y t-wptt <thim 
in^96] mrEes • eiriiw«i*^*»sa«**: 

tt*ttbO*A*^ Cr, Tiif:lt:ti^4M±40 

# £ -r 5 -es> -5 1 * ft 2 icgioiiBt 

E^SSEtto 

IW*« 7 ] ituE*£S • EflSUtWRl*. KJ¥2* 2-5 
Onm. (d) ^4-18nm, *&^tf>«*p<I 

SI (a) /d^2 5%«T> 75>o. tfc#«(Z)Bi5 0. 1 
— 2 n mT^5ff *35 1^6 (D^-ftlMZtE&tDmigM 

[|f*3®8] WEflMtRttCo U Pt, io 

J;U\ Cr, Ta, Nb<D4>ft< t h 1 a<£>7t^3ra 

*A*»bft*a»tt*fli'e*>5«ii** i - 7 01 v^a* so 



2 

KEtt(DfitK««E&&fco 

•ft^ur»*t-*«iM«:*^5Sil[«»Efl^i*-C*> 
ft < £t>l «**ci8*t 

as * *9 u *: r * & *ns t % mm.m%LU&mft 0 
i o] ttnes&ttRttc o u pt, 

*5«ttF, Cr, Ta, NbCD4>ft< 1 1 1 ffi^TC^Sr^ 

CoSr^frirU Pt, & XT*. Cr, Ta, N b (D'J? 
ft< 1 1 lSco5n^^^t?^8 0-9 8lf%^, M 

< t fc lffia*2 0-2fift%(DJgSffli^i:, 
»tt»»»^ttJMiW:Coft±«:i:U Pt, »J:tf. 
Cr, Ta, NbtfV>ft< <ir t> 1 S05cfg£:^tr&&# 

2-20 ms%-cfo 9 > mn&mm i - vm<omtyo, 
wxm. mitm<o<pt£ < thimtf 98-so it%t 

[IS*^ l 1 1 WESitt*«E»iK»^«W^«ttJR 
ti, JSf^l0-70nm, (d) ^4- 14 

nm, ttS9«R9(R3e (°) / d ^ 5 2 5 %^Tt\ Ifi^J 
ttttWbS»«id«X*Effi*cSie-e*>9. ^o, 
ffi^O. 1-2 nm^fe5lf*^l-l OCOV^-f^^C 

*tS«S • EflMftR^tt^ttS (dl) 
tC^^ttfc®ffi^(D^^@ (d2) <^C7)hb (dl/ 

d2) 7550. 7 — 1. 4-efe'5r^^4#m^'r^iSii:^^: 

E^^fro 

mm (t) , ¥*Sf^ (d2) <D\£ (t/d2) 7)52-7 

[§S*JS 1 4 ] fitiEttBH4JKtf>JRJPas 1 0 - 4 0 0 n 
m-t?fc*wi:«:*W»i:-rSMI*3H l-l 3*>vW*uMc 

[IS*^15] ttEttBttR^, Fe, Fe-Ni, 
Fe-Ta-C, Co-Nb-Zr, F e - A 1 , Fe 
— Si, Fe— Co— Ni, Mo— Ni— Mn — Fe, 
Cu— Cr— Ni— Fe, Fe— Co, Mg — Zn — F 
e, Mn-Zn, Co-Nb-Zr. *fctt. Co-F 
e-B-T?^^^tL, -^T^JKJl^ 1 0 — 4 0 0 nmtfc5 



(3) 



ftB82 0 0 2-2 5 O 3 O 



3 

it** 1 4 tcEtt^SEtt^Eftfltffc, 
[IS** i 6 ] ^ia»K^lia®«ig4r* u . s« 

fltr, JS»#*!S I -v«*>lMk*, ttftfe, ?BMt«s> 
«fc 5 ©Jft) LfcW** l 5 KE«o*ii:itt«E 
[!S**1 7] S«±«-ii:SS>SV>«fl6(DgSr^U-C 

»E*«ttBI±^»*l-fcttft * ElfiMIMtelBttJi 

U 20 
fiHBA*S2 kOeKh -Bf1B»*** s 4 OGb/i n2 

[1(1**1 8] SffiiicBEffifcSVMiffioJBSr^UT 

«TE»«tt*±^»*l-fctt« * Elft»JflP*£*ttJi 
flDiBtttOHtriftJ^Ji-Cfll**^ • El6l»J»K 

Sfgodft, H»#*SfSl- 

B:a«E®fflE»^»ftc 

[if**l9] Kft^^h. (C03O4) , BMfc = '* 
A^h (Coo) , IMUR. ■Mb^^*^!?^. ■Mfc-^ 

Hlil:6 5-9 8 S*%> J31W#*fg I 

[li**2 0] 8ft 3 ^h (C03O4) , SMk = ^ 
/uh (CoO) , IMUR, ■Mfr*'*'* BMk^> 

<thi m<omtwK urn • Eiftfw«i«oiB»«[»» 

*T 6 5 — 9 8 S*% ift«J:5 KfluEBMfc«J<0« 

£ fc la^iBttfeSV^ttttttfrSrSlrEiMtW 
«ttff*iB»cEBL*:r £ *4W£i-*»ie»«E«HIE so 



4 

flwlftg • Eft«l«l§B8*ffl#— -/y bo 
[fg**2l] Ti, Cr, wttfcoAMS: 
*#ii-5*^*iB«*fcr**l»(*:36*6 5-9 811 

fcr i*»»irs*itt««E»j*t«ccDttffi • EAMtt 

[HI** 2 2 ] atftB^tttrleMWIM- 
«k «rE««E«*ltffn#LE», W±_«rff 

K**«-*-*«*E»i6«t-*5V^-C. 
lMrE«ftE«K#tt> ra±icmfc«v*r*tt0>«t:4' 
UT»***tS(fc*ttRi:. W(C««aU:«ctWB • EA 
»Ji»K^LT^J5EStt5»ffiBSr*-r5SieSS«E® 

DtrE«c8W±BI±^»*Ufc»S • Ert*l«Ki:m»l 

fl0ffi*»9Htf»IWia*k*!K ttttS • E««1»J»1R*3 
±tn»tt»^rt. fc tttS • Ert«WPltott*tfc 

m<omwfo, mem, ni*©^* <iti 

[it** 2 3 ] ttCitSftCMt^^SCMK^ 

4 0Gb / i n2^_h-?£>5it**2 2 tcE*fc<0««E 

[o 0 0 1 1 

[00 02] 

*&UT#-CV^So mSr3ExL^fS«E»^B<Oio{c 
Wftt^-f ^^l$«ft^«)«*E»««* s «>S. ^ft> « 
«GftS»»:, E**«^ra±i:/hffl<M s Hb*x-C*5 

[00 0 3] t r ^>T% K«ES^S^iSa5«{k«r*m 
-r^fc^tc^ 1) «af>f^^!l^8^yKi:^ 

ra^eniSr/h* <-rsr ^> 2) m&f* *2&w<o% 

t. 4) ffirt««Eft*a*-ft:toorsa[aiaEft*S; 

[0004] r<ort. m&.Tj * ? mm^^^xn, 4 

0Gb/i n2SrjB^SE«*«Sr*a-r^fe»l-. ffi 

rtBSftE»*a^fttos*it:8S«E»*S;<o»ffl. 



(4) 



^2 002-25030 



5 

[ooo6] ua»u aie««E»*a^>*iE#^i3v^T 
[ooo7] mmm^mmmmz^^xn. »w?7- 

4 4 8.5 2*, #59^5-2 5 8 2 7 2*4&tM?#Hl^ 
BUM" 5fcftl^DC/V7^S: EP>DP L fcJRIB"? D C 

[oo o 8] . ^lc«l8ttRwM*fti:ov>t, 

¥7-34 8 9f, *£HIB3 6 4 - 8 6 0 5 *, W»¥2 20 

- 1 3 8 7 i 6*^«WS*sW*SixTV^5 0 SMf^) 
*ttSff*>f X^o J; tf * ^ i^-r X^M«r9Jit S fc » 
(Djjfet L"C\ USP4 J 6 5 2,4 9 9t^*WEtS 

[0 0 0 9] 

5-2 5 8 2 7 2 *£r$ft-?te. *kS£t£l& «tt*to»J* 

[0 0 10] »«3p7-3 4 8 9*, ftMBg 6 4 

-8 6 0 5*. ^B¥2- 1 3 8 7 1 6 *4>*W?lifl£« 

[0 0 1 1] »ttl*^o»tttt^>fXj3J:t5* 
<^tl^><X^**©J»'t-S^;«)CO*«6i: UUSP 
4,6 5 2,4 9 9 *4**KE*W>#»T?tt. * 

««s:E»i-5*fr (mt*Bim£*tz>m&) ^ mm «> 

#*»tt«[ J f-dSffiS^*-^x.*ri:tcJ:9, 4 0Gb 
/ \ n2£«;t5tt***E*fcW\ £j£LfcE«fc&*f?" 

[00 12l*^Il<O@«it g«_LtciRB£f£^ 
i«^S:«j«Lr*5*itt»*E»a<*^Blft • 

Wtttfi**itt»*E*at{*«:»«i- S ^ t KfcSo 
[0013] >£3&W<£>3! 2 cog iftte. _LE<ofiiSfi£ME 



6 

[o o 1 4] *3&m<on3<D&#>^ ±S(Dia«ais 

[0015] ^{:, *mW<Df&4<DBm±. 4 0Gb 
[0 0 16] 

. [fiai«r»«ti-*"fcae>(0#gk] ±E<BB 
[0 0 17] S«JbiCjg:«fe5VMi:te<oJBSr^LT?»* 
^■LT»rt*ttS*t«S:*rsait««E^«e^* 

*©«BS*Bi9BtriS**-e*l*S*t. «a«-Efil»J 
ttJHHPB, tt'PS^^flk. ^JW»*II 

[0018] ©c^ttS^r. ^ab»j*LfcWR±«cKaiM!> 
»dSLfc*it««E»«fm. •c»ffiR3ft«»« • ElSl-W 

[0019] rco^. tirdfts • mfamwmn, mt 

So 

[0 0 2 0] tttt^-fllfcfb*. &Jg£fcte^*xbcD^£: 

■efcsi i 6 5-9 8 , mm&m 

%i ^vmv>mtm, autfo, wt»o / >i<t()ii 

2 3 5-2 11%-Cfe !? , tttt 

* 5® 1 3 0-85 11% JSJffl#3c3l 

i ^vm<omvto, *ns*. mb*©**< i t> 1 it 

fcSff 2<0fl!rtJA&«S7 0-1 5li%tfc§:^51 
[0 0 2 1] **5, 5K^*3«t^03K#*r«^-rS^ 

*ftoSRi:J:9, -t^JR^El^Itt. MttW>f^ 

[0 0 2 2] *«W^SDi[SS«ES8)E*t-*3^ ,k 
WffiglWlO-4 0 0nmt, Wftt It 
/<— CoNbZr, CoFe 



» 



<5) 



200 2-25030 



mz-tt. Fe, Fe-Ni, Fe 
-Ta-C, Co-Nb-Zr, F e — A 1 , Fe-S 
i, Fe-Co-Ni, Mo— Ni— Mn — Fe, Cu 
-Cr-Ni-Fe, Fe-Co, Mg-Zn-Fe, 
Mn-Zn, Co-Nb-Zr. ^fctt, C o - F e - 

[0 0 2 3] ^CSfiTOi:tTI^7^, 7° 

^OjfSfcSVMSMStcj^Jf:^ l 0 — 4 0 0 n io 

{0 0 2 4] ttiSffiglte, 

• Eftfl?JflipjR<E>«ltE i: Srlfchfcfllj* ttSitWt 

So 

[0025] gf B ITO^«5Wot 

^*»^»aw:. IWB««tt«»r»**6 5-9 8««% 

[0 0 2 6] *fc. Ktt-f-^JilfJittttEttattWfl-ds 

3 0-8 5fift%-C, J^j$#*ig I -VK^Sm £ 

m\wto<o'pt£ < thi 7o—i5 ss:% £ -r 

[0 0 2 7] *fc« ■ gdfS]©JtWM^^J¥^ 5 2 - 5 0 n m. 

(d) ^4-18nmti)!), *fca<0flKiWHM 
(a) /dte2 5%£AT. ttJU©SiS0.i-2nm 

[0 0 2 8]«ttiltCo^U Pt*5«fct/C 30 
r, Ta, Nb^>^< £ t> 1 « O 5c 3fi£:*air& 

[00 2 9] r 0&W£*flt<0*l& C o (OttAfitf- 
(D3K#(CCr, Ta, N b <T>'}?t£ < k 1 S^TC^IriMl 

[0030] i ^vm<omtvo, mem, m 

ttS • El«lfil«ilS. *3J:t*> flH£Ro|k-T-MaS*ft (X 40 
0, wOt»©*SAttJM£tt#A*t (X*H«flcJ:9« 
[0 0 3 1] *fc. r^tefttt^li. «ttflH§W-*>tt^- 

[0 0 3 2] **3, *»59-e», «ttJR<oattfi^fiK4> 
iUTCoSriftttSPt, *5J:U\ Cr, Ta, N 50 



8 

[0 0 3 3] £fc, ttfflttfeJSS. ttS ■ Ert«lfH& 8£fcfc 

[0 0 3 4] B£ffigl3:J®¥ 1 0 - 7 0 nm, 

(d) 4 — 14nm. ttftOttTOHt (a) /d^25 

ISLeoiffi^o. l-2nm*efc5: i**B*LV\, 
[0 0 3 5] *fc. ttS • Efl*lfMW>*W«i:. 
±lC»**^fc8lttg|«>lt^«t©Jt**0. 7-1. 4 -e 

[0036] tsbi^ m&mcomm (o , 

(d) ohb (t/d) ^2-7-e. fro, ahumm** 

[0 0 3 7] ^oJ:5{-?8*Ufe:*»S<oSiB:a«IB« 
JSEfrtt:. «<bK»i*4CS**t3fl*l O.OnmHTtS) 

[0038] ft*s, .^xn^Siftt«efttK{*n:. Sffi 

T*5#> -t*t«:**i:LT«[S-Elft»J»«. 

[oo39] «±*c«t 5 . sinHKEMKAc^rf eat 
«o«r»«^»c*ar**»«rat«*Bi«ii (mfm) 

[004 0] * 5 L^*»M^*ac««Eftjft*S:*<R 

5 r t *flM&EJK£K&ft & ^ ^ ^ s "^# So 
[0 0 4 1] «sniOttftESiK#i:fftttfc«ftEft 

Ken. attBSomtts^^sca • EflM«wt i F<D«6» 

r fc ttS - E««Wtt^J6»»K-?-±i:*fliK"C*> 

[004 2] JMttticHU K«E»«E»^ h?y^©8 
^»««*-#^Ei-S^^1f^^ — >^«Sr. E^ 



(6) 



2002-25030 



[0 0 4 3] r*u-J; a*E»fflEff<oy>rxs:(s« 

[0 0 4 4] ±EOfiilL««fE»«E«:^. ! 
»»S*«»»*«kS:«itfc«ftE«lE«W:. 4 0Gb 

[0 0 4 5] 

[oo46] ceases i ] b i 

ftEftttff (SIT, *lc«*B«tftt55) 

y^mm^m^^tco *«>±i^ &m&m2 t itf e - 20 

s 1 



10 

*r, ^y^tAl. 5 kWCDCv^ hn 
ffiKJ:9j£jRL;fco ft*^ Kllt3 0 0nmi:Lfc o 

[0 0 4 7] ^com. »«Sr2 5 O'CttMftU tt« • 
mfafflWI&Zt IT, IMb^^b (C03O4) fc$V> 
MMfca'^b (CoO) ^5 0-1 0 011%, 8Mb 
v-y (S i 02) kmt^Zis (T i 02) co^eyuit 
1 : 10»*»0-5 0li%^b45|BB?-yy 
K *5£tJ\ C r - 2 0 a t %T i^l00-5 Oil 
%{Zf£%£oC r-20a t%T i <T>#—>fy b_h(C N 
mti/])=> (S iOz) ilMb^^^ (T i O2) co^e 
yUJtl : l^ffig^^yH^ 1 0 nmBWOlBlRl • 

[0 0 4 8] ? l*cO»«#^ t LTIljffiA r Srtt 

JBU 7&m#*JBE;^te5mTorr, «A*SJBR«*«: 1 . 
5 kW<t LACo C o - 1 9 a t %C r - 8 a t 

*mt)l. 5 kWt?DC^^ bv>*'<y&mz£ *) 
fifclRLrt:. fc*3, I*li2 5 0tlCJt«FLfco 
E«*«*<D«H4«r* 1-3 
[0 0 4 9] 
[£rl] 



[0 0 5 0] 



KflNO. 




BH±JS 


it* 




dt(nm) 


<r1/d1X 
100 




*(Oe) 


d2(nm) 


a2/d2X 
100 


Co304 


SI02+T7Q2 


L 1 


100 


0 


19.5 


31 


o 


1400 


12.7 


35 




2 


98 


2 


15 


25 


O 


2410 


11 


23 




3 


85 


15 


8.3 


19 


O 


3100 


7.5 


21 




4 


75 


25 


7^ 


20 


O 


2500 


.6.3 


20 




5 


65 


35 


4 


IB 


O 


2MQ 


55 


18 




6 


60 


40 


3.1 


17 


X 


1530 


5 


23 




7 


50 


50 


0.7 


18 


X 


IIS) 


2 . , 


25 





31 2 









Ufe 




mr 




dl(nm) 


<r1/d1X 
100 


est* 




d2 (run) 


crZ/d2X 
100 


CoO 


Si02»Ti02 


1 


100 


0 


19.5 


31 


o 


1400 


12.7 


35 




2 


9B 


2 ! 


18 


24 


o 


2300 


14 


23 




3 


as 


is : 


8.5 


23 


o 


2760 


8.8 


21 




4 


75 


25 


7-2 


18 


O 


2840 


6.9 


20 




5 


65 


35 


4,5 


18 


o 


2340 


4 


! 18 




6 


60 


40 


3.9 


15 


X 


2010 


5.2 


1 27 




7 


50 


50 


2.1 


16 


X 


1030 


3.6 


! 29 





[0 0 5 1 1 



X 



(7) 



ftM 2OO2-25030 



11 



m 3 



12 







ate® 


m% 


CrTififS 


dKnm) 


al/dlX 
100 




MOb) 


d2 (nm) 


<r2/d2X 
100 


i 


1C0 


16.5 


31 


O 


1400 


19 


35 . 




2 


97.5 


11.2 


24 


o 


2200 


11 


23 




3 


83.2 


9.8 


22 


o 


2300 


8 


19 




4 


74.6 


6.7 


19 


o 


2350 


7 


20 




5 


66.3 


4.6 


IS 


o 


2300 


5 


22 




6 


56.3 


3.2 


16 


X 


1010 


5 


28 




* &/£<wt%KCr203tKT 







[0 0 5 2] Co304^^@-ga^^K^bT^L 

Co3O4^10 0%(Ol^ (Jfc«09) £I&V>T2 20 
[0 0 5 3] WNo.6, 7I^X»lHlSfT*C 03 

[0 0 5 4] ££»U:£fc. No.l-7^(:ftat 

(TEM) -CWRLfctt*. itR« (No. 
1, 6, 7) S:iV^»#8«: 0 . 1 - 2 . O n m-Cfco 

[0 0 5 5] rr^3K-7-«fP»^S#Sfl55>^*ifiES:FE- 30 
TEM (7^-^K^^7^3>lTEM) CDEDX 

(3i*/u*-5»tka»ttxll5WfaEB) -C8B*Ufc. 

A@S:#50. 5 nmfC»o-Cffl3tL^o 
[0 0 5 6] *t^-«:tt{K3^uh35 s 6 5-9 8li%t 
fcO. S i 02*3«fctfT i 02^*n-CV>^ 0 * 

fc, *fi#l*lMfc:='<^hd*3 0 — 8 5li%-Cfc!3, 4& 
ICS i 02£T i 02a s ***LTV>fc 0 ££>M. 

[0057] ftjs, n& • Eftnwft 3 . sm£bm &m 

&1rZ > 1&+<D%L+& (dl, d2) fe&lfC^L*:*'* * 
*U3> tttW©±BII»B©TEM«l*W«lft^tt 
3 0 0ffl(Di|g!:|ia)l, m^m*(Offi&&F)ft:U-tZ> 

[0 0 5 8] ffiS-El^«!l«R3. i£fflS4^all, 

bu#^co30 4 t^«p, m#ii^^-efe^cotc^ 

S«X«t°-^^f)Co (0 0.2) iCfSftLT 



[0 0 5 9ltt«-El6j«y«lBl3i:U-C. CoO^tF 
C r -2 0 a t%T i Srfigffl L^l*^^oV^ <O^Jfi0d 
£^2, 3 iC^Lfco 

[0060] &m-'&fam»m3&txmi9^4<om& 

(Dfttt%7F-fi*m~?hZ> al/dlX 1 0 Ocomfc. Co 
Ofc^VMSC r - 2 0 a t%T i^lO 0Sfi%^®^ 
(Jfc«« : K»No. l) £B£V>T 2 5%«T"Cfco 

[00 6 1 ] L^U *2<OK3|6|.No-. 6, 7,^3(0 
KSNo. 6I^Xj^(H]^f-CC o Ofe£VM±C r - 2 0 a 

t%T i icjBH-r«tr-^*»»b*ff. 
[oo62]^t -(Dm&hcosOAtmm, «tm 

K<b=^/Uhfe^VMlC r - 2 O a t %T i^65-9 
8fiS%-C*>9. ffitCS i 02&£XfT i 02d5«*ttT. 
V>fc 0 *fc, fifliS i02+T i02^2-3 5lt 
%, ^SP^C o Ofe^VM^C r - 2 0 a t %T i ~C£> 

9. :^t8MliCo (00.2) icE|bjlt*5 

[0 0 6 3] **5 % *Hlfi««l<Dj«ffO»ffiSrTEM*C < t 

(d2) <h<Dfcfc (dl/d2) li:H:««SrBftv^-C0. 7- 
1.4^1C, SSfflR^KJi: (t) <hd2<h<Dlt 

(t/d2) {i2~7(^®iffl-efcofc 0 

[0 0 6 4] BttS4±(Cft«R5 LTJ^i?5 

nm?>#-*> (C) JBKr»J*U ««E«K*7i:L 

^^SmTorr, ftADCm^^l- 5 kWtfcS. 

[00 6 5] *uiBW-eri»a:^^^A r £<£ffl 
oT. IWHMMfcU &m*fa±m£ZZt hXf*Z> 0 



[0 0 6 6] »tttto«*a:»tt«:JB3eufcte*. 

Jttt«a^tt»»** s 2kOeaJi-C*>9. M-H/u- 
MJtS*^0. 7 — 0. 8 a#*8tft«H4** 

it^t ion*. «tt»o«s»«[^*^fX3ft«/hS 
[0 0 6 7] £<bM, ^ott«EMK^7 0«Blca» 

[0068] B2tt, ***«»ci8r)'6««Ma«8Hi© 10 

&[§IiBpa£-£<5IPWjg&8 ttftEfttt#7(cEft$. 
-£5^KjS&9 a&^y Kl O^0)flr#A*i:* «*« 

«a^at«rfli**:««E«asit-e*>*. 

[0 0 6 9] atftt^y Kl 01*. ;/ KiE«^^ 

V*fc. KSEfti*l-4 0Gb/i n«k:«at6** 
«rE»LTS/NSrW«Lfc£r^ * 1 - 3 <z>Jttit0!l 
Srl»< IHfiW^ttEfftt. 2 0-3 6 d B'©ff4lflA^ 20 
bttfc. — Jt««iLT*Ufc«tt«-Cttl 7-1 
9 d B<0S*ttWJ-CS>o;fc o 

[0070] :;t\ffi«i»» (mfm) ^<t^a 
ttR©WtK(E*ttSr»*Lfci 15, ***«*>tt» 

[00 7 1] ft*5 % C o 3O4, CoO, Cr-20at 
%T i t S i O2, T i O2<0»^JfcttiB:i31ft"C#5 

^Hfeflfw** Lfc <fc 9 (C&S - £fifH9P0E 3 Offi-^ffl 
»©|Bj**Co304, CoO, Cr-20a t%TiS 
5): 6 5-9 8lt%<b, Si02+Ti02«»*3 5 

U *OJM-ElftiMWI*3±lc»j*Ufc«<«4 0tt 
a^«*«3S* $ *:# < ft ? > E««E#ffl^JKS • SBf^^J 
®jg|3 £ L-C*5Eft«MB3ft«»flfe#ft< ft^>o 40 
[0072] ftjs. **lfi«il-ett*«<t tt^7^*f 

[0 0 7 3] *fc. SffitCN iP, C o C r Z r , ^rO 
&|CttttttR2£ UFe-7 8N i ^n>f SrJBV* 
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[00 7 4] ft*5. *5HS«^*5V^r«:. mm • EfifM 
^K3 0lttS3K^ 5 Co304, CoO, Cr-20at 

&s £ <ir -r 5 MAS? £ r * w t -c t iwtR^ 

[0 0 7 5] SMItj: L-CiMbvy 3 v (S i O 

2) trnt^*^ (t i 02) o^/ntd*i : \<»m&m 
&^m-z&\*itmtt'V=> (s i o 2 ) "£imw l * 

> (T1O2) ojS^iH*. «McflUB-#-«rfc*r 
[0 0 7 6] Sbl^ C03O4, CoOflUtyfg 

-2 0a t%TiB^©4I, *>5VM3\ 

• E^IW»R3(OJS»tt^-i:-rsr.i:-e«ttB(4 

[0 0 7 7] C3»fe M 2 ] *4Ok01 fcla 3 SftGft 

C o **fif tt«ttR 2 C o - 5 a t %F e — 

20at%B«50nmM^ Ni, F e &±J& 

fttirzmmmtPtv 5it%> mtisv ^> (sio 

2) tlMt^*:*' (T i O2) (D^/Uttl : l©jB^»5 
fi*%^bft-5fcOS:^ — MCJ1V\ lOnmJgf 

MAr^iU tt«^ffAH5mTorr, fiAt* 
Htl. 5 k Wet Ufc 0 
[0 0 7 8] *<D&^ 

(1) itc«S-r«*fl= a CSttR4«r»A (■ 
3) 

(2) siiKm. *i<^no. 3(c«a-rs*ft=-c«i 

S-EAIMVK. (04) 

(3) it^0d<h LtCo*#*|»8tt«0±l-N 

(05) 

(4) it««itT, coiMeafiffistfc^c 

o - 5 a t%F e - 2 0 a t%B^$r6 0 nmJKfifcffe* 
^16«1 tCttai-S*f*-cattJK4Sr»fiS; (0 6) 

(5) ht^<hLT. Ni, Fe«:i»*»it5« 
att«-»9 511%, MitisV =^ (S i 02) <J:K{b 

(T i O2) tf^e/Htl : 10S^5iI%^ 
bft5fc<OS:S|je*— yy HcfflV\ 6 0nmgf(D« 



(9) 
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[0079] -tibnmft&n+mtLm^zvmmvtz 

1) te. Ni, FeSri^^t^&ffittfi 
2 * <DW-*%1&& ( d s ) ^ 1 4 n m, (as) 
/ds^i 8%-C*>9. *5C^t*« 2 * ±t£*J*Lfc8H4 
^4C05p*&3K@ (dm) 14. 8nm, ^*£<I^ (a 
m) /dm^l7. ifi#<?5«tSdM3tf R 

»£*iTV\fc:o Sfc, ^ffi^OEfttt^C o (0 0. io 
2) -Cfco7t 0 

[0 0 8 0] 2) W\ Ni, Fetri«»it8«itt 
12' <DW-ti$&& (ds) 7^1 4 nm, fltqillig (a 
s) /ds^l 8%-efc9> ttBSffl8l2* ±fc#J*Lfc 
JSS -iBlRl»JlfilBS3^5Fi9S[S (d g) 14.4nm, 
(a g) /dg^l5. l%-efeofc 0 

[0 0 8 1] $e>^(7>±^fiKLfc»i4!R4co5p*&^ 
@ ( d m) 1 4 . 8 n m, ^^il* (am) / d mtf* 1 

6. i%-es>ofc 0 

[0 0 8 2] ±ED i 5 «ffiR^fi[S*3 20 

(o o. 2) -e*>ofc 0 

[0 0 8 3] 3) li, Ni, FeSr±*»t«*itt 
Jgl 2 <D¥*SS*S ( d s ) & 1 9 n m, «9MI2i (as) 
/ d s & 2 7 9 > 2 ±jc*rt LfcJKttBI 

(O^ilrtfrg (dm) #20.4nm, ^l*SMIM (am) 
/dm^3 2%Tfco/cio 

[0 0 8 4] i) , 2) tcit^r^^tv^irtcSp 
x_ N ttS^«t>*#v\ *»ttK^iMt^y (S so 
i O2) tmt'f'*^ (T i O2) (D^e/u\tl : 1^>S^ 

sftt«9, th^ntdosa • Efiittftffi-wdP 

[0 0 8 5] 4) 12. ^f H K^^tt^2 ,, "Cfc^. r 

c^SSb^c©:attK2' , _b^^^?f^bfc^ N 8£ 

[00 8 6] 5 ) IS, «B£ffiB£ 2 ' 03p*8«tS ( d s ) 
& 1 6 n m, «K2ftI£ (as)/ds#18.6 % t>£> 
5, tt«ttJR±JC?gfigLfe«ttJR05FiS2KS (dm) ^40 
1 5. 8 nm, (am) /d.mjfl*l 8. 2%-Cfc 

OEftttfcCo (00.2) -Cfeofc 0 
[0 0 8 7] rtt5>^glft:^oV>T«^ttSrai^Ufc 
tiM^ 1) , 2) tt»«*^-tJx-P*t2. 9, 3. IkO 

(Z)««-efc5«a*ASItS**S-tn^4xO. 8 4, 0. 

[00 8 8] 3 ) ttfiHB*** 1 . 8 k O e X*2b 50 
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[0 0 8 9] 4) lifiHBAj&s 1 . 6 k O e 9 . ^ffi 

[0 0 9 0] 5 ) W:«»2jj6* i.8kOetfc^ ffrBS 
2 y 3&««ttBlotta-Efil»J«l«:UTV^*:^ HtMEfll 

tttkattBi^flcSriwt^ya^ (sio 2 ) tmcm 

> (T i 02) (O^e/Wtl : l^m^Sr^O-T^r £ 

[0 0 9 1] ift"60tt**»b, tt«ffiR«r«»S^fig 
ttS i 02£T i 020^/Vitl : 1 SHSEffl-T 

• El6l©Jt»je^«SB«r 
[0 0 9 2] L*»U r«)»frn:ttatttR«r«flUI»A 

[0 0 9 3] (*Ml« 3 ] H 8 ft, *3Bft«UC:|3tt $ 

1. Sci^No. 3*c«a+a*fr-c»«'EiftwiWB( 

3 *r»J*LfcflU P t * 1 2 a t %^Ttf C o C r P t T 

Jt%^&ft«4>^)<rttlt^— blCfflV\ 15nm^ 

rSrftfflU Scm^^m^li5mTorr, SAm^Ji 1 . 

[0 0 9 4] BH£R«:»A Lfc&#(D»rK£B^K?&S 
ttft-ElSl««i«[<o»»«:J:< 
RI*UfcaittBI^**LT*5 9. • ElfiJ»J»ffllO«[ 

(a) / 

fe^ (d) roi^citti^ 

[0 0 9 5] «ttJR©««M»tt«:»ebfc**, 

7fy^ ^ftffltt^*S«"e*>*fiHK* ASH: s * # 
0. 9 It?. fi»*«*«M4Sr*TLTV^o ^^^^^ 

[0 0 9 6] [HlfiM 4] lfi^ttig2.5^>' 



(10) 



&M2 O 02-25030 



17 

«H*~:y*vK SK&S§-0c, Sfflfca'**' K«:»#L 
tpH3. OKW»Ufc**i«lcSffi&«»U «Stt« 
S2A/cm2tt^ y^rLT4 0 0nm(O«M 

[0 0 9 7] r^MRKl*16fll* $l<^No. 3&Cf@ 
©ramWttllc J: 5»Lfci: «B£teJgl^ 

m&n i 4 n m-e$> 9 , n& • sftffiiffiijR, 
*«tt«^»tt«:±<Ri*bfc» - e**i- - c*5 9H mm l0 * 

[0 0 9 8] »ttll*ott-MS»**:*a6fci:r*, «R 
*fflS (a) /** (d) **l 7%TNfcofc 0 

[0 0 9 9] [|lifc« 5] B9tt, 

<b LTF e - 7 8 N i />'-vn>fifflV\ Tfrzi^M* 20 
E2mTorr, 5 kWtDC^^hn 

^/^^S(a^IU 2 0 nm£ Lfc 0 
SS«Sr2 5 O'CMiDffftU CoO*9 5lt%-eSi 
O2+T i 02^5lt%J: b^ffi^T. 
fS 1 M B <£>*fcS • El«]»J»IRSr 5 n m»A«. C o - 3 
5 a t%Crtf*9 5it%-CS i 02^51 i%J: 9 J5fc 
^2* hSrJB^T. IS2SB<0*ltS-E|pi«iJWJRS: 
5nmffliLteg-EWJ«3, 
[0 10 0] ^A e 7^i*©ftI^l:H:«Ar SrGEJB 
U ittt^ffAtt5mTorr, 5 kWi 30 

bfc 0 ^rCO^, CoCrPtTa^M^^ 
^E2mTorr, ^°^^tA 1. 5 kWtDCv^ h 
n^^^&KJz&J^KLfco »*tt2 5 0lCi:»» 

[oioi] &v^-c> *ffi0m. $iwo. 3^*13 

[0 10 2] [£3609 6] S«<hUTii:^2. 

*?(Dtf?xmtiLt:m^iZo a«-bi-. »itti^itF 40 

orr, ^5r?t*1.5kWTOC^^*hoy^^ 
*»K:J:9JdURU Jg£i5£r5<-5 0 0 nm£ Lfc c 
i % Sg^2 5 0tldDiU CoO^9 5lt 0 /otS 
i O2+T i O2^5fi*°/o<t ¥v hSrJBV 

»UiB©eS-El&J»J»JRSr5nmJKfiK«, Co 
-3 5 a t%C r #9 5fi!:%-eS i 02#5S^%<fc 

RSr5.nm»JBUTtaS-iE|fiJ»jaiJRi:Ufe 0 *'<?9 
B#Oj*S#;MCti:*6A r *r«6JBU »®^/^JE^Ii:5m so 
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Torr. aA*S«*«*ttl. 5kWi Lfc 0 
[0103] CoCrPtTa 5R«i*IRS:T/U 

d f >^E2mTorr, ^y^tAl. 5kWTOCv 
hny^^^ftia DfiKJRL^io .«*tt2 5 OX: 

[0 10 4] 
[*4] 

Si 4 







(Ob) 


DSOflcFCI) 


9ft 


1 


. 5 


1050 


185 




2 


10 


2300 


240 




3 


50 


3100 


235 




4 


100 


3300 


255 




5 


300 


3250 


265 




6 


400 


3400 


250 




7 


500 


3300 


245 





[oio5] &4{zt3L&m#<r>$mt>t:mmmmt>t)r 
(vsm) -cay^u 

[0 10 6] Gflfctttttt, 
*ffl**IMME«k** (D50) 

(D5o) <ottt>efe*-c#s^**s#e>ti.fc. 

[0 10 7] *5IK-e«CflSttJSOff £&4 0 OnmEtT 
0 0 nm«rje*.S»V^«l*r»*-r*w 
[0 10 8] 

[oio9] Btt±«roi»ftiaian±<o$!iffli*$^rtet? 
[oiio] se>ic, m&m0*u#rmnmi*iaM 

[sa i ] *&w<omm&i i <ogi£B8&fB&&#tf>«5$»r 

[@2] JB4iefik3SSwStB&«jS«r*-t-^S-efc5. 

[h 3 ] *&w<Dmnm 2 oait^EMKflrottajK 
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[B5] *» W 2 oitSAGMt^KAR 



[flH9r*>KH] 

2" -*«ttBt 3 ■••««'• EfiMWR, 4- 
ft:, 8'-nM» (Ulte) . 9-UMB (Eft) . 10- 



[01] 



[0 2] 
H 2 




o 11 




7~«Btaiet»a* 8-«n« (do g»-<um(B») 



[03] 



, — «• 6 
4 

-w2" 



4~m&B s-^mmm 6~«bb 7- 



[04] 




3 -4m 

7 ■ 



2* 



4- 



) 
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6-«itR 7- 




ii iSiSi 



3-' 



6-fl9P 7«'«BHBPtt<t 5- 



17] 



m 7 



-8 

-2' 
-1 



2' -ttttttBTZtttf 4 




[09] 



BJ 9 




7 



7 a i/ h^—WtStZ 



(72)5!w# oj* »* 

0 ft m **a*rt;T a i # i * * 
st^tt 0 ftss^ 0 ft w&mft 
(72)#w# 3t*J 

5£#*t 0 ft «fBfr 0 ft m^m 

(72) W MB 

0 ftm****rbT « 

zt^tfc 0 ft*fEJr 0 ft3F3S£rf*i 



<72)RW# iSffi W 

agttt 0 tcwfflf 0 scwjesf 

<72)»H# /hH #H 

XttJK 0 Stl|T***»Br-tT HSlf * 
5£#tt 0 ft»fB5r 0 SHBHfeWrt 
F^ — A(#%) 5D006 BB02 BB06 BB07 CA01 CA03 
CA05 CA06 DA03 DA08 FA09 
5D112 AA03 AA04 AA05 AA24 BB05 
BB06 BB07 BD02 BD03 BD04 
BD05 FA04 FB04 



